Small round-structured viruses (SRSV) are a group of RNA viruses that can cause gastroenteritis in persons of all ages. To determine the incidence of SRSV-associated gastroenteritis in The Netherlands and to study the genetic variability of outbreak strains, all outbreaks that were reported to the epidemiologists of the regional health services in 1996 were investigated using a standardized protocol. In 60 (87%) of the 69 reported outbreaks, SRSV could be detected, showing the etiologic significance of SRSV in outbreaks of gastroenteritis in The Netherlands. Of these outbreaks, 84% occurred in semiclosed communities, such as nursing homes (59%) and hospital wards (25%). Sequence analysis of the outbreak strains revealed that the majority of the strains from January to November 1996 formed a tight cluster within genogroup II SRSV. In November 1996, a shift toward genogroup I SRSV occurred, suggesting a change to a new predominant strain.
Viral gastroenteritis contributes significantly to morbidity assays [10, 11] . By sequencing the amplified products (polymerase gene), all known antigenic types of SRSV could be worldwide and to mortality in developing countries [1] . Advanced age has been described as a risk factor, and ú50% of grouped into one of the two genogroups. The diversity within each genogroup is probably greater [8] , and little is known diarrheal deaths in the United States are in the elderly [2] . On the basis of epidemiologic criteria, it has been predicted that about the epidemiologic and biologic implications of this genetic variability. small round-structured viruses (SRSV) are the single most important viral cause of outbreaks of gastroenteritis [3] . However,
In the present study, the incidence of SRSV-associated outbreaks of gastroenteritis in The Netherlands was investigated outbreaks of gastroenteritis due to SRSV infection are diagnosed infrequently, mostly because of the lack of simple methby analyzing all outbreaks of gastroenteritis that were reported to the regional public health services (PHSs) in 1996. In addiods for their detection.
The SRSV are a group of single-stranded RNA viruses that tion, the genetic variation of 1996 outbreak strains was analyzed by sequence analysis and was compared with that of recently have been classified as members of the family Caliciviridae [ or blood in the feces. Of all PHSs, 27 participated in the study.
The diagnosis of SRSV infections has recently been ad- for nonresponse by telephone questionnaire. In total, 704 stool specimens were obtained. In 22 outbreaks, stool samples from both cases (n Å 176) and controls (n Å 128) were collected for laboratory investigation.
bound to silica particles [13] . To reduce the risk of contamination, in the PCR assay. For optimal amplification, the PCR was done at pH 9.2 rather than 8.3 as described previously [10] . PCR products were analyzed by agarose gel electrophoresis and confirmed 20%-100%) of the stool samples were positive by RT-PCR.
by Southern hybridization [14] with a set of 5-biotin-labeled
In addition, individual stool samples from 3 outbreaks (2 day tion of 1 outbreak, in which Clostridium perfringens toxin was detected. In samples from this outbreak, no SRSV were found. All stool samples from the remaining 5 outbreaks were negative Results for SRSV by RT-PCR. Group A rotavirus was found in 9 of Description of outbreaks. In 1996, 69 outbreaks of gastrothe 11 stool samples tested from 1 of these outbreaks, and no enteritis were reported to the epidemiologists from 27 of the bacteria and viruses could be demonstrated in stool samples 60 PHSs and were investigated using a standardized protocol. from 4 outbreaks (6%). In each outbreak, at least 5 persons were affected. The outGenetic variability. To investigate the genetic variability of breaks occurred in different parts of the country, and there SRSV strains from outbreaks in 1996, we determined the nucleowere no obvious epidemiologic links between outbreaks. Most tide sequence of a 145-nucleotide stretch of the RNA polymerase outbreaks (78%) occurred during the first 3 months of 1996.
region (pol). Strains from all outbreaks were sequenced (2 or 3 The majority of the outbreaks (84%) occurred in institutions, samples/outbreak). Strains from 53 of 55 consecutive outbreaks such as nursing homes for the elderly (59%) and hospitals formed a tight cluster with the viruses circulating in The Nether-(25%). All residents of nursing homes (40 of the 69 outbreaks) lands in 1995 [10] and were closely related to the Bristol/Pilgrim were §65 years old.
cluster within genogroup II of SRSV [10] . The exceptions were Nonresponse investigation. Epidemiologists from 33 PHSs a strain isolated from a day care center, clustering with Hawaii were interviewed for nonresponse by telephone questionnaire.
virus, and strains isolated from outbreak 96-61, which belong to Twenty-two had not received any reports on outbreaks of gas-SRSV genogroup I ( figure 1A) . The nucleotide sequences of the troenteritis in 1996. The remaining 11 had, in total, 17 outremaining 5 outbreaks also formed a tight cluster (Venlo-type, breaks reported. On the basis of epidemiologic criteria [12] , in figure 1A ) but clearly belonging to a totally different genotype 12 of the 17 outbreaks, a viral etiology was suspected, but no within genogroup I viruses. These outbreaks all occurred in Novirologic examination was done. Salmonella enteritidis was vember and December 1996. Within outbreaks, identical seisolated from stool samples of 2 outbreaks. The cause of the quences were found except in outbreak 96-61 (boys camp), in remaining 3 outbreaks could not be identified, although food which 2 different sequences (genogroups I and II) were obtained contamination by a bacterial toxin was suspected as the most from different stool samples. In addition, rotavirus group A was likely cause. also detected in some stool samples. Between outbreaks of the Diagnostic results of outbreaks. A total of 704 stool sam-NET96 (Netherlands 1996) cluster, 24 had identical nucleotide ples was sent to the National Institute of Public Health and sequences, and small differences (maximum, 2.5%, figure 1B ) the Environment (Bilthoven, The Netherlands) for virologic were seen for 29 outbreaks. investigation. A possible causative microorganism was deDiscussion tected in 94% of all outbreaks. By RT-PCR, SRSV were detected as the sole pathogen in stool samples from 60 (87%) of
The incidence of SRSV-associated outbreaks of gastroenteritis in The Netherlands has not been investigated previously. the 69 investigated outbreaks. In these outbreaks, 70% (range, Here we describe the results of a study in which we analyzed figures in the telephone questionnaire are correct, there were 86 total outbreaks reported to all PHSs, and 70% of them were all outbreaks of gastroenteritis that were reported to the PHSs during a 1-year period. Twenty-seven of the 60 PHSs particiconfirmed as SRSV outbreaks. This is a higher proportion than that described by Kaplan et al.
[3], who estimated, on the basis pated in this study, covering 52% of the total Dutch population. There was a clear selection bias in this study, since the 27 of epidemiologic criteria, that 32%-42% of the total number of outbreaks may be viral, and that SRSV cause 67% of outparticipating PHSs reported 69 outbreaks and the remaining 33 only 17; therefore, extrapolation of the data found in our breaks in nursing homes. Our study clearly indicates that SRSV outbreaks are quite study to all PHSs is not possible. Nonetheless, in 1996, SRSV were the single most common pathogen identified in outbreaks common in The Netherlands. The total number of outbreaks of gastroenteritis is probably higher due to underreporting to of gastroenteritis (87%).
The local epidemiologists at the nonresponding PHSs were the PHSs. This may also cause selection bias toward nursing homes and hospitals, where such outbreaks may be more interviewed by telephone questionnaire and reported 17 outbreaks, of which 2 could be attributed to S. enteritidis. On the alarming due to the presence of known risk groups. An important setting where underreporting is thought to occur is day basis of epidemiologic criteria, a viral etiology in 12 (71%) of the remaining outbreaks was very likely. Assuming that the care centers. Although, we analyzed 3 outbreaks from day care type SRSV is clearly distinct from all described genogroup I prototype strains. Although our generic primer pair (JV12/ NOTE. Yates's corrected x 2 was used to compare no. of affected people JV13) is able to detect Venlo-like SRSV, the confirmation of between residents and staff (x 2 Å 64.1, P õ .001; odds radio Å 2.1, 95% confidence interval Å 1.7-2.5).
these viruses can be missed by hybridization with the UK1-4 probes. Therefore, we included a Venlo-type-specific probe (JV5), which proved very useful in detecting this genogroup I type of SRSV (data not shown).
In conclusion, SRSV were the pathogen most frequently centers, many PHS officers confirmed that only a fraction of the total number of outbreaks of gastroenteritis occurring in associated with outbreaks of gastroenteritis in The Netherlands in 1996. The epidemic spread of individual strains circulating this setting is reported. Also, suspected foodborne outbreaks in The Netherlands are usually not reported to the PHS but to in the population for a certain period, which we described previously [10] , is confirmed in this study. food inspection services.
The high number of PCR-positive samples and the findings that roughly half of the outbreak strains within the NET96
